Alytes, 2000, 17 (3-4): 165-184. 165

Description and variation
of a new Brazilian species
of the Hyla rubicundula group
(Anura, Hylidae)
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A new member of the Hyla rubicundula species group is described
from Bela Vista, Mato Grosso do Sul, Brazil. The new species inhabits
“‘cerrado’” formations in central and southeastern Brazil, comprising three
main i ion and ion varia-
tion is in order to ine the species limits. The
analysis was based on external morphology and morphometrics. The new
Hyla s characterized by being the largest in the Hyla rubicundula species
group, having a stout body, lateral limits of dorsum under the lower border
of the tympanum, immaculate dorsum, and rounded canthus rostralis.

INTRODUCTION

The Hyla rubicundula species group was defined by Napowr & CaraMascHi (1998, 1999)
and is known to comprise six species: H. rubtcundula Remhardt & Litken, 1862; H rruacnata
Bokermann, 1965, A anatalusiasi Bokermann, 1972: H araguaya Napoh & Caramaschi,
1998: H cerradensis Napol & Caramaschi, 1998, and H. cachumbo Napol & Caramaschi,
1999.

H) la yubicundula has the widest geographic d.stribution of all members of the group,
occurring m southeastern, northeastern and central Brazd (Napoi1 & CaraMascHI, 1999).
Specimens from the Brazihan states of Mato Grosso. Mato Grosso do Suland Sao Paulo are
easily diagnosed from the topotyprc samples (Lagoa Santa, Minas Geras) by their greater
size. robust body, distinct head shape. lateral limuts of dorsum under the lower border of
tympanum, and immaculate dorsum These diagnostic characters suggest the presence of a
new species.

Herein we describe a new species of the # lu rubicindula group and report on intra- and
interpopulation varation of this new species, in order to furnish accurate species mits.
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MATERIAL AND METHODS

Specimens used for descriptions or examined for compansons are deposited mn the
following Brazilian collections. Célio F B. Happap Collection, deposited in the Departa-
mento de Zoologia, Universidade Estadual Paulista, Rio Claro (CFBH), Departamento de
Zoologia, Universidade Estadual Paulista, Sdo José do Rio Preto (DZSJRP); Eugenio
1zecksoHN Collection, deposited 1n the Departamento de Biologia Animal, Universidade
Federal Rural do Rio de Janeire (EI); Jorge Jim Collection, deposited in the Departamento de
Zoologia, Universidade Estadual Paubsta, Botucatu {JJ}, Museu Nacional, Rio de Janeiro
(MNRI); Museu de Zoologia, Universidade de Sdo Paulo (MZUSP); Museu de Historia
Natural, Universidade Estadual de Campinas (ZUEC).

‘We examined only adult males because of the rareness of females and juveniles in the
samples. Larvae and advertisement calls are unknown. The specimens were sorted into
morphotypes by similar morphology and proximity of localities. The measurements used in
the account follow NapoL1 & CaraMascHi (1998, 1999) and are in mullimeters: SVL (snout-
vent length), HL (head length), HW (head width), ED (eye diameter), UEW {upper eyelid
width); IOD (interorbital distance); IND (internarial distance); TD (tympanum dameter),
END (eye to nostrii distance); NSD {nostril to tip of snout distance), UAR (upper arm);
FAR (forearm); HAL (hand length); 3FD (third finger disk diameter), THL (thigh length):
TL {ubia length): FL (foot length), and 4TD (fourth toe disk diameter). Webbing
formula notation foliows SavaGe & HEYER (1967) as modified by Myirs & DULLLMAN
(1982).

Discriminant function analysis was used to analyze inter-population variation (MARCUS,
1990), but without applying any method to remove the size effect in the groups (REis et al ,
1990) The groups under study were defined a priori, and the eigenvectors and their associated
eigenvalues were obtained from a variance-covariance matzix. The degree of contribution of
each morphometric character was determined by correlations between the original vartables
and the scores (loadings). The principaf component analysis, “sheaning method™ (1L MPHRIES
etal, 1981) and the multivariate allometric coefMicients (JOLICOLUR, 1963) were calculated in
order to characterize differences i shape by size, We used a (-test to compare mean values
between two morphometric characters of the same species (Sokat & RomLt, 1981),

Hyla elianeae n.sp.
(fig 1-2)

Holorvpe. MNRJ 17297, adult male, collected at Bela Vista {a 22906 S, 36°31'W) 180 m
above sea level, State of Mato Grosso do Sul. Brazil, between 20 and 22 January 1967.by S.
G. Nunts, 8. T. ALBUQUFRQUE, J. Jim and E. IZECKSOBN,

Paratopatpes Fifty-six adult males and five adult females (MNRJ 17209. 17226-17234. EI
8884-8934), collected with the holotype

Source . MNHN, Paris
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Fig | Hulaclaneae, MNRY 17207, holotype {A) Dorsal and (B lateral views of head sentral views
of (C) hand and {D) foot

Source . MNHN, Paris
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Fig 2 Dorsal viens of adut males of Jhi chaneae (A) MNRJ 17204, Botueata Sao Pau.o, (By
MNRI 17296 Cachoeira do Marimbondo Sao Pawlo (C) MNRI 17797, holotype. Bela Vista,
Mato Grosso do Sul

Diagnosis. - Species charactenzed by the following combination of trauts: (1) m life. dorsum
consistently green. {2) i presenvauve, dorsal surfaces pink to violet. (3) snout-vent length
200255 mm SYL m males and 23 0-26 0 mm i females. (4} dorsum immaculate. (3) body
robust, 16) latera] mits of dorsum under the lower border of tympanum (hg 3B1L (7)
canthus rostrabs rounded (hg 1A-B)

Source . MNHN, Paris
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Fig. 3 - Standards for lateral hmits of dorsum. (B1) under the lower border of tympanum, (B2) above the
upper border of tympanura Pattern Bl occurs n H eftunede. while pattern B2 occurs in the other
species of the H. rubicundula group.

The absence of a single mid-dorsal sacral stripe 1n H) la ¢huneae distinguishes this species
from H. tritaeniata, H. araguaya and H cerradensts, which have such a pattern. No specimen
of H. eluneae has two anterior divergent dorsal brown stripes fused with two brown sacral
stripes, while many ndividuals of H anaraliasiast have such a pattern. Furthermore, a broad
and irregular dorsolateral stripe, with or without an upper white pinkish stripe 1s present n
some specimens of H elianeae, distinguishing thus species from H anataliasiast, which has
thin and well marked stripes. The lateral limts of dorsum m H. chaneae are under the lower
border of the tympanum (fig 3B1), while H. anataliastasi, H cachinbo, H tritaemata, H
aragieaya, H cerradensts and the specimens of H. rubicundufu from State of Minas Gerais
always have these above the tympanum (fig 3B2). The absence m H ¢hancae of a thin white
stripe on the edges of tibia, above a thin brown stripe, distingwishes it from H rubcundula, H
anataliasiast, H tritaeniata, H araguaya and H cervadensis, which may have these stripes.
The presence n I ehancae of a broad white pinkish stripe above a brown canthal stripe
dist ishes 1t from H hasiast, H triae H waguuya and H cerradensis, which
have the canthus well defined by a thin white stripe above a brown stripe The head of H
eliuneae 1s wider than long, 1ts width contained about 3 4 times in the SVL, distinguishing 1t
from H anutudtasiasi, which has the head longer than wide, its width contamed about 3 6
times 1 the SVL. The snout m 2 elrneqe 1s rounded, truncate or shightly acuminate, while m
H cachumbot1s strongly protruding The canthus rostralis in spectmens of H ¢ ianeae from
central Brazil and northern State of Sao Paulo 1s rounded and not well defined. The canthus
rostralis of other species of the H rubic undule group1s flat and well defined The robust body
and the maximum SVL m H e¢laneae (20 0-25 5 mm in males. 25 0-26 ¢ mm 1 females)
distingwish this species from H caciumbo (19.8-21 0 mm i males; 24 2 mm 10 female), H
rubicundida (18 0 23 4 mminmales: 21 6-25 1 mm m females). £ anareliasiarst 116 0-21.8 mm
v males, 16 6-21 6 mm in females), A trrtaemare (17 6-209 mm, 20,6 21 5 mm i females).
H waguara (18 9-20 S mm m males) and H cerradensts (18 9 19 3 mm in males)

Description. This description 1s based on specimens from Bela Vista, Mato Grosso do Sul
only, which 15 the best sampled and most morpholog.cally homogencous population The
other geographic samples will be characterized withm the geographic vananon section
Descriptive statistics for the type series are furnished 1n tab 1

Source . MNHN, Paris
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Table I - Descnptive statistics of hy for Hyla ehaneae from central Brazil n,
number of specimens for which data are avatlable, x, arthmetic mean, s, mimmum value,
max, maximum value, 5, standard deviaton, C¥, coeflicient of variation

Males Females (n = 5)

Characters

” X min | max 5 v x min | max s v
SVL 66 (2359|207 | 255 115) 489 (2575|254 1259 | 018| 072
HW 66 699 62 76| 031 447 758| 74 7.7 | 012) 158
HL 66 687 61 73| 025| 370 747| 73 76 [ 015] 209
ED 66 249 21 28 | 013¢( 527 263 25 27 | 008) 318
UEW 62 160 12 18 [ 012 776 | 137 12 15| 0141049
10D 62 214 18 29| 021 994 258} 25 27| 014 558
END 66 17 15 19 [ 011 658 180 17 18 | 005| 277
ND 66 157 14 19| 009 633 166 15 17 | 008| 538
THL 66 | 1092 92 (122 | 059| 5471205 118 | 123 | 020 171
TL 66 |1094| 94 | 125 | 062 5681211 | 117 | 126 | 036| 298
™ 65 108| 08 t4 [ O1O| 960 125 11 15[ 0141131
NSD 66 120 10 14| 007| 624 122| 11 13| 008| 685
UAR 65 633 55 73 038 615| 658 57 72| 0661003
FAR 65 41 33 53 ) 038 935| 418| 38 46 [ 033 791
HAL 65 649 | 56 76 | 039 612 710 66 76 | 042 595
3FD 66 097 07 18 | 0161711 103 09 11 009 | 940
FL 65 1606 140 | 179 | 085| 5311771 170 | 183 [ 051 290
4TD 65 085| 06 10| 007) 905| 100| 08 11 010 | 1000

Body robust. head wider than long (1 = 246, n = 66, P < 00001); internanal distance
smaller than eye-nostril distance (1 = 7 95, n = 66, P < (.0001) and eye diameter (1 — 45 55. 1
= 66, P < 0.0001), eye diameter greater than eye-nostril distance (+ — 36 66, n = 66, P <
00001). snout truncate. acuminate or rounded in dorsal outhine, and truncate or rounded m
lateral outhne. nostrils shghtly protuberant. directed laterally or shghtly forward. sometimes
located on small raised areas. making the internaral region appear furrowed; canthus
rostrahs rounded. not well defined. loreal region oblique: eyes shghtly or moderately promi-
nent, tympanum distnet, nearly circular: sapratympanic fold sometimes present, covering
parbially the tympanum, yocal sac single, subgular, tongue cordiform or ovoid, vomerme tecth
present i two patches between choanae. wregular 0 shape and position Forearm more
robust than arm, shorler {f = 32.86.n - 65, £ <00001), hands with a distinet palmar tubercle
tfig 1C)., prepollex distinet, subarticular tubercles rounded: distal tubercle of third and fourth
fingers sometimes bifid: supernumerary tubercles present. thurd finger disk drameter greater
than foarth toe disk (1 = 4 92,1 = 65. P < 0 00001), modal webbing formula 12> 24 112*

Source . MNHN, Paris



Table 2

Desriptive statistical tables of morphometnie characters for Hyla elianeae from southern Sao Paulo (mnorphotype SSP) and northern Sio
Paala (morphotype NSP) 2. number of specunens for which data are available, x, anihmetc mean, mn. msumum value, max, maxumum

value, s, standard deviation; CV, coetficient of vanation

Morphotype SSP Morphotype NSP
Characters Males (F:':“l“) Males (':-“:‘8
n x [ o | max | s | oV n x | mm | max | s | C¥

SV 46 | 2287 | 201 | 251 | 105 | 459 | 251 [ 23 |2293 | 215 | 255 | 102 | 446 | 258
HW 46 | 672 60| 73| 032 | 479 | 69 | 23 | 67 | 64| 77| 03| 514 72
HL 46 | 656 | 60 | 71 | 025 | 38 | 74 | 23 | 67 | 67| 62| 735 | 308 71
ED 4 | 237 | 20| 27 | on | a7 | 27 | 2 | 257 | 22| 30| 017 | 687 | 25
UEW 44 157 12 19 015 10 03 15 23 159 1.2 21 0.15 { 1002 1.7
10D 44 223 18 26 014 665 25 2 22 1.7 27 018 793 23
END £ 1.70 14 20 013 774 17 23 158 14 18 012 7.98 i6
IND 46 156 14 18 008 522 17 23 150 14 17 007 492 15
THL 4 fue| 96| s | 057 | 518 | 114 | 2 |1054 | 94 | 15 | 059 | ses | 114
i 46 1009 | 96 | 125 | 056 | 513 [ 117 | 23 [1002 | 99 | 19 | 053 | 491 | 14
™ 46 | 099 | 08| 13| 009 | 940 | 12 | 2 | 100 | 08| 12| 010 |1060 | 12
NSD 4 | 129 | vo | asfon | eas| 12| 23 [ 113 10| 12| 007 | 620 | 11
UAR 46 628 5.6 68 028 455 68 23 643 57 71 037 586 70
FAR 46 411 36 49 025 608 43 23 411 34 49 040 984 39
HAL 46 651 54 72 040 622 65 23 624 56 72 039 627 67
3FD 46 (08 | 05| 10| 010 |1ses | 09 | 235 | 0% | 08| 12| 009 | 953 ( 10
L 46 (1617 | 142 | 182 | 089 | 553 | 170 | 23 1574 | 143 | 172 | 084 | 535 | 167
41D 44 (08| 05| 11| o1 |4se | 08 | 22 | oss | 06| 11| 0121398 | 10

IHOSYIVYY) 79 TTOdVN]

e
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Table 3. Frequency of dorsal head shape patterns among morphotypes SSP, NSP and CBR, The
patterns are illustrated in fig. 4. Numbers 1n parentheses indicate the percentage of the
state for each morphotype. n, number of specumens for which data are available, *,
specimens considered juveniles or subadults

Morphotypes n Al A2 A3 A4 A5 A6
SSP 49 21(43) | 1428 | 13(26) 12
NSP 37 4 (10 1027) | 23(62)

CBR 66 20 (30) 46 (69)

=3+ 1113 -2 Y IV. Legs moderately robust; femur and tibia approximately same size and

length (¢ = 0.17, 7 — 66, P < 0.87); sum of femur and tibia lengths smaller than SVL (¢ — 8 57,

=166, P<0.0001), foot with subarticular tubercles always rounded (fig. 1D): supernumerary

tubercles variable in shape and number, toe disks slender, modal webbing formula, 11'2 2
ST 2WIIL% 20:IV2% 17V

Color m preservative.  Dorsum reddish to pinkish brown. immaculate; canthus rostrahs,
although not well defined, sometimes dehmited infenorly by a brown stripe: Joreal region with
a variable degree of melanization, a dorsolateral brown stripe sometimes present on the
flanks, extending from the posterior corner of orbit to near the groin, sometimes bordered
above by a white pinkish stripe, thigh hight brown, immaculate, a brown stripe sometimes
present on the anterior and posterior edges of the upper surface of uba, in addition to
random dorsal dark brown dots, Ventral surfaces immaculate buff

Measurements of holotype  SVL 255 HW 7.5 HL 7 3. ED 24; UEW 1 6: 10D 2 0, END
18 INDI7:THL 115, TL122:TD 1 1:NSD 1.3, LAR 6.7. FAR 4.3, HAL 7 3, 3FD 0.9,
FL17.9:4TD08

Geographic vartanion.  Three main geographic morphoty pes were diagnosed (fig 2), and were
named and coded as follows (cach entry m coded series contains the code, the code name, the
number of specimens analyzed, and the localities where the samples came from) (1) SSP.
“southern Sao Paulo™, # — 58 (Minas Grrats. Belo Horizonte; SZ0 Patlo Botucatu,
Campumnas. Corumbatai, tapeva, Jaguanuna, Paulina, Pindamonhangaba. Prrassununga
and Sumaré), (2) NSP. “northern Sido Paulo™. # = 37 (Sio Patvro Ieém, Indiapord and
Prrassununga). (3) CBR. “central Brazil". n = 72 (Golas Rio Verde, MaT0 GRosso. Caceres,
Mato Grosso po Sul - Bela Vista and Estncta Caiman) Descriptive statistics of each
morphotype are furnished 1n tab. 1-2.

The specimens from southern Sio Paulo (morphotype SSP) ditfer from the type speci-
mens (morphotype CBR) by the presence of the following characterstics dorsnm sometimes
purple and sometimes with addiional melanization. absence of a lateral white pinkish stripe.
snout profile sometmes protruding: canthus rostrals disunet. dorsal head shape patterns
Al-A3(fig 4: tab. 3); modal palmar webbing formula, 121> 2 <112 27,113 27 IV:legs
slender; modal plantar webbing formula, 11 =2"111% 20,1111 2°1V2* - 1"V,

Source . MNHN, Paris
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A2

Fig 4 - Standards for dorsal head shape patterns. (A1) and (A3) southern Sio Paulo tmorphoty pe
SSP). (Ad) and (AS) northern Sao Paulo tmorphotype NSP), (A6) central Broal (morphotype

CBR), pattern (A2) occurs among the sma lest specimens withn the three morphoty pes. inc.uding
adults and juvent.es

The spectmens from northern Sdo Paulo (morphotype NSP) differ from the type speci-
mens (morphotype CBR} by the presence of the following charactenistics' dorsum with
additional melanization. head as long as wide (r = 0 62. 71 = 23, P= 0 53). snout acuminale or
truncate in dorsal outline, rounded or slightly truncate in lateral outlne, canthus rostralis
distinct and rounded. eyes very promunent. dorsal hewd shape patierns A4-A5 (fig 4. 1ab. 3},
prepollex shightly developed: modal webbing formulae, 12 2% 112 =30-1113 2'-1V,
legs slender, femur and tibia approximately with the same size. femur longer than tba {r =
218.n~ 22, P =003}, supernumerary tubercles indisunct, modal plantar webbing formulac,
T1%-2% 1" —2%I % -2%1V2 =17V

Muluple discriminant function analysis was used to analyze morphological var.ation
among morphoty pes SSP. NSP and CBR. using 18 measurement variables (fig 5} There was
no statistical diflerence among mean values of SVL for the three morphotypes analyzed,
which implies simular “size™ among the samples. Two sgnificant canonical axes (Wilks P <
0.05) resulted from this analysis. representing 100 of the total vanat.on Both canonical
sectors alternated positnve and negative coeflicient values ttab. 4A). which imphies variation m
shape” (HumpHrits et al . 1981). However. SVL had the fourth largest sigmficant loadmg n

Source . MNHN, Paris



Tab.e 4

significant, * P <005, ** P <002, #** P <001

A sundardized coefficients and loadings from discrimmant function analysis for morphometric chasacters of combined samples from
morphotypes SSP, NSP and CBR (fig $) B standardized coeffic.ents from principal component analysis (“sheanng method”) of combined
samples areas of morphotype SSP (fig 84) C. standardized coefficients and foadings from diserimunant function analysis for morphometric
characters of the combined geographic samples of morphotypes SSP and NSP (fig 9) D, standardized cocflicients from principal component
analysis (“sheaning method ) of combined dorsal head shape patterns A2 and A6 of morphotype CBR (fig 10A)

+ Pearson correlation coeficient of the onginal data with the scores obtaned from the disermenant function analysis (loadings), s, not

A
h
“ vCi Ve r(ly r(1y PCL PCTl vCl VCIT r{ly r () PCI PCl
SVL 036 -016 -035%#*| -0 03ns 022 011 0 079 028* 0 65%** 025 -006
HW 062 035 -045**%| 00lIns o1 on -0 69 019 0 13ns 0 64r* 012 002
HL -061 060 -054rEx | 021% 014 o7 -0139 022 ~0 llns 061%*+ 008 -001
ED -007 035 -027%%¢| g S5THR 007 001 -057 014 -0 52%%% | (38%** 002 001
UEW 044 025 -0 03ns 0lins 051 026 013 102 01ling 065%** on -002
10D 040 026 030%** | 012ns - —_ 016 0 <0 12ns | -0 06ns on 003
END <007 -0 50 -020* -0 5% 033 017 057 -016 066%** | 036%** 027 -007
IND <013 048 -00Sns | -0 36%** 017 00s 045 -083 061*** | 0 17ns 027 -007
THL -082 -137 000ns | -037++* 028 014 053 028 065*** | 0 4qr+ 029 007
T 198 112 015ns | -0 15ns 028 015 052 -037 Qa6*es| 053%e* 015 -0 06
™ -040 -030 052%*% [ -005ns 006 003 <006 045 <0 08ns | -007ns 021 -0 0%
NSD 012 -008 -0 15ns | -0 31%xx 028 ol0 020 036 Q51%%% [ 040%** 026 -0 06
LAR 024 035 00Ins 020% oIl 002 013 051 -0 lins 052%+% 020 000
FAR -0 03 =019 0 06ns 0 00ng ozl 011 -008 042 0 18ns 045%+* 025 -006
HAL 006 034 -0 04ns | -0 32%%* 027 012 040 062 062%** | Q470 025 -006
3FD -039 -001 -0 28%** | 0 29%4% 008 015 -076 009 <0 37| 030% 046 017
FL 000 -006 004ns | -024** 028 015 047 ~069 054%%* | Q514%* o422 008
4TD 037 006 -0 00ns 014 012 -0 16 070 -021 -0 05ns 032%% 014 -0 03

LT

(=€) L1 SALXTY
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OSSP _ANSP ®CBR

CVH (45.46 %)

CVI (54.54 %)

b.g 5 - Pro,ection of mdmvidual scores resulted from the multiple d.scriminant functior analysis for 18
morphometric characters of the combined samples of morphotypes SSP, NSP and CBR in the
space of the first with the second canonical axes.

for dorsal head shape patterns n both directions. In order to analyze the patterns of
morphological variance between the morphotypes NSP and SSP, we combined them mn a
smgle diserimnant {function analysis, Joining some geographic samples, based on geographic
proxumity and morphological simifarity, 1o increase the number of specimens m the groups
andlyzed. Only two statistically significant canonical vectors were obtamned (Wilks P < 0 05),
and the scores were projected i the space of these two axes (fig 9) The coefficients from the
first and second canonical axis have both positive and negative values (tab. 4C), representing
“shape” (Humprrns etal . 1981), The first axis discriminates the morphotype SSP from NSP
The second axis partally discnminates the geographic samples of each morphotype, and 1n
morphotype SSP the discrimmation follows exactly a latudinal gradient throughout the
“cerrado” corndor of Sao Paulo. Moreover, SVL has the largest loading n the second axis
(tab. 4C). which implies that the “size™ strongly contributes for the disersmination. Note that
the samples of morphotypes SSP and NSP from Pirassununga are morphologically very
simular This analysts suppor(s our previous conclusion that there 1s interbreeding between
morphotypes SSP and NSP. stated by the directional cling for dorsal head shape patterns in
both directions. and that SSP and NSP belong to the same species. 1 la ehaticae

Varwten withm CBR - Three geographic samples of morphotype CBR were examined
(fig 6) Bela Vista and Estancia Cauman. State of Mato Grosso do Sul, Caceres, State of Mato
Grosso The samples from Mato Grosso do Sul were combined based on geographic proxi-
mity, morpho.ogical simslarity and because Estancia Caiman sample has only four speci-
mens.

Source . MNHN, Paris
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Bela Vista
L]

Fig 6  Geographic distribution of merphoty pes SSP {circlesy, NSP (stars) and CBR (squares) of
Hyla chaneae 1 Brazl In order to analyze logical varation, pine samples of
morphotype SSP throughout the “cerrado™ corndor of Sio Pau.o were grouped Into three areas
{la. Ila and 11la) based on geographic proximuty and morphological similanty The samples of
morphotype NSP were named Ib. ITb and ITIb following the same critenia Shadings represent, from
darker to lighter. respectively deciduots tropical forest. Atlantic forest, and “cerrado™ GO. State
of Gotas, MG, State of Minas Geras, MS, State of Mata Grosso do Sul, MT, State of Mato
Grosso, PR, State of Parand; SP, State of Sao Paulo

A B
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o | | 1
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Fig 7 Freguency in percentage. of dorsal nead shape patterns abtamed in (A} morphots pe SSP, and
(B) morphotype NSP for areas delimuted n fig 6. Standards of each puttern are in fig

Source . MNHN, Paris
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PCIL "sheared™ (25,51 %)

197 2,07 217 22 237
PCL(37.43 %)

1.04

Fig 8 (A1 Projection of mdsvidual scores resaltng from the prmeipal component analysts. using the
“shearing method  (HUsPIRIES ¢t al 1981, of 17 morphometric characters for the combined
sampee areas La (close squares) and I/ILa (open squares) from morphaty pe SSP (fig 6) A and B
are regression Lies of the ndiidi il veores of the second camponent by the first respectively, for
amp.e areas 1 and Ha/Tlka ontognenc trajoctonies) Both regressions are statstcally signiioant
for P<001 (B Allometnic multn artete coelliients for combined sample areas L. a and 1l of
morpnotype SSP A alug lower than | indieates negatne allometry higher than 1. postive
allometry: equal to I. an sometric character

Source . MNHN, Paris
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The analysis of the dorsal head shape patterns showed differences in degree and kind
between the two samples. Specimens from Céaceres have only character A6, while specimens
from Bela Vista/Esténcia Camman have characters A2 and A6 The pattern A6 occurs in
the Jargest specumens and A2 in the smallest ones. In order to venfy if the occurrence of
three kinds of dorsal head shape patterns js caused by ontogenetic changes, we analyzed
the combined patterns A6 (largest specimens) and A2 (smallest specimens) by the principal
component analysis, using the “shearing method™ (HUvPHRIES et al, 1981) Individual
scores were projected in the space of the first two principal components (fig. 10A), The
first axis has all coeflicients with positive values (vamation n “size”) and the second
has coefficients with both positive and negative values (tab. 4D), denotmg varation
mn “shape™ (HUMPHRIES et al., 1981). The result denotes a clear variation 1n “shape™ by
“size™, that 15, the successive changes from pattern A2 to A6. The different contrnibution
of each ct can be estimated by multivarate allometric coefficients
{JoLICOTUR, 1963), which allow us to project the changes in shape over size increments
(fig. 10B).

Comparing these coefficients with those obtained from morphotype SSP (fig 8B}, we
may observe that variables END, UEW, NSD, TD and UAR are the most different. The first
three variables reflect the main differences m head shape between these two morphotypes.
where morphotype SSP has adult specimens with longer snouts, less prominent eyes and more
truncate snouts than morphotype CBR.

However, 1t 15 questionable 1f the differences observed 1n dorsal head shape (fig. 4) are
correlated with different size distributions available for the three geographic morphotypes In
order to use an appropriate measure of size, the first principal component for each morpho-
type was extracied The correlations {Pearson) of the scores of each first principal component
with dorsal head shape patterns observed in each morphotype were calculated. The morpho-
types SSP. NSP and CBR had statistical sigmficant correlations between size and dorsal head
shape patterns(respectively, r — 0 58, n =38, P<0.0001.» - 0.55 4= 50, P <0 0001; s~ -0,43,
1= 27, P<0,02). Within the three morphotypes, pattern A2 occurs 1 the smallest specimens,
and patterns A1, A4, A5 and A6 occur in the largest specimens. Thus, the smallest individuals
of the three morphotypes have similar dorsal head shape (pattern A2), that become different
over size increments, This fact explams the partial superposition of morphotypes SSP and
CBR and the best discrimination for morphotype NSP observed mn fig 5, where morphoty pe
NSP has less small individuals than morphoty pes SSP and CBR. This result also explains the
morphological proxumity of morphotypes SSP and NSP within geographic samples where
both have the smallest specimens (fig. 9)

Geographie ramenks and tuvononne conchstons Some geographic considerations may ard
the understanding of the morphologicul diversity of the samples under study The species of
the Myl subicndile group oceur only n “cerrado™ formations and are never found m
tropical ramforests. In the State of Sio Paulo. “cerrado™ formations oceur {rons the bounda-
ries of Bolucatu 1o the north of the state, throughout a strait band i Depressio Periferica
Paubsta (“cerrado’ corridor, fig. 6) These areas are discontinuous islands surrounded
by “cuestas™ and scarps covered by tropical rmnforests. This fact suggests a certam
geographie 1s0lation among these populations and may explan the morphological variation
observed. The “cerrado’ cornidor seems o act as the only possible path for wteraction
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Fig 9 Projection of individual scores re:u]ung {rom the nuluple discniomnant function ana.ysis for
18 characters of th ples of morphotypes SSP and NSP m
the space of the first with the sccond canomcal axes Some samples had 10 be combined 1n order 1o
1ncresse the number of specimens Lader study Morphotype NSP Indiapord + Icem iclosed circles)
and Pirassununga {open squarcs). morphotype SSP Botucatu + Pardinho + Itapeva (triangles).
Pauhima + Campins (open circles), Corumbatai (stars) and Pirassununga (closed squares) Note
that the second axis, in which SVL had the largest contributon, part.ally discriminates the
geographic samples of cach motphotype and. i morphotype SSP the discrimmation follows
exactly a lantudinal gradient throughout the “cerrado™ corridor (fig 6). also. the NSP sample from
Pirasstnunga and SSP samples from Pirassununga and Corumbatai are morphologcally very
similar, suppotting the hy pothests of mierbrecding between the tho morphotypes throughout the

“cerrado” corndor

between Sdo Paulo samples with those from central Brazil This hypothests explains why all
specimens examined or cited n the literature were from locahities surrounding or mside the
corridor.

The external morphology and morphometrics do not allow us to consider each morpho-
type as a ditferent species. The coloration patierns vary among morphotypes mainly by
degree. not kind The dorsal head shape varies 10 kind, but 15 related 10 morphological
varation throughout geographical gradients or allometric changes. A dorsal head shape
pattern is 1 some cases ntermediate between two standards, making 1t quite mpossible to
assign toa diserete class Moreover. the presence of certam dorsal head shape patterns in areas
not conliguous with other populations to where these are common may dicate that
mterbreeding exists. In a sample (rom lapely, Sao Paulo (Serra da Mantiqueira). one
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Fig 10 {A)Projection of ndnvidual scores resaliing from the principal component analysis. using the
“shear.ng method " (Huspiries et al . 1981, of 13 morphometne characters for the combmed
dorsal head shpe patiermns AS + A9 topen ¢ reles] and A0 tlosed circles) from Bela Vista. Mato
Grossodo Sul imorphotype CBR) (21 Al.ometrie multisariate voetficients lor the entre Bela Vista
sample A value lower than | indicates negatae allometry higher than L. postine allometry equal
to |, an isometnc character
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specimen has dorsal head shape pattern A6, which is characteristic of morphotype CBR from
central Brazil, One specimen from Rio Verde, Goias, has dorsal head shape pattern A3,
otherwise only observed 1n morphotype SSP According to the “cerrado™ corridor that joins
the samples under study, the patterns for the morph from Goids should be similar to that
obtaned from northeastern Sao Paulo (morphotype NSP) or from central Brazil (morpho-
type CBR), instead of a pattern from southern Sdo Paulo.

Natural history. 1M (1980) stated that the specimens he identified as Hyla rubicundula, which
we name /, elianeae, occupy upper parts of grass or herbaceous vegetation (0 5-1 0 m high),
assoctated to permanent or temporary ponds formed by rainwater i open habitats, Accord-
mg to this author, the specimens from Bela Vista, Mato Grosso do Sul, occupy a different
position 1n vegetation, but the same environment.

Distribution - Hyla elianeae oceurs in the states of Goias, Mato Grosso, Mato Grosso do Sul
and Sao Paulo (fig. 6). One specimen was recorded from Belo Horizonte, Minas Geras. It also
may occur 1n the chacoan region of Paraguay, which is contiguous with the Brazilian cerrado,
as stated by FRosT (1985) for Hyla rubicundula. These regions all belong to the Cerrado
Domain (AB'SABER, 1977)

Etymology  The name 1s a noun in the genitive case honoring Eliane be FRLITAS NapolL 1, the
first author’s wife

ADDITIONAL SPECIMENS EXAMINED

Hyla araguaya BRAZIL. Goias' Santa Rita do Araguaia {paratypes, MZUSP 66719-
66721) MaTo GROSs0. Alto Araguaia (holotype, MZUSP 66803, paratypes. MZUSP 66796~
66802, 66804-66806; MNRJ 17240-17241)

Hiyla cadumbo. BRAZIL PaRA Cachimbo, Serra do Cachimbo (holotype, MZUSP 21912,
paratypes, MZUSP 21910-21911, 21913-21918, 21920-21926; MNRJ 17298-17299)

Hylu corradeiists - BRAZIL Mato Grosso po St1 Ribas do Rio Pardo (holotype, ZUEC
06733; paratypes, ZUEC 06734-06737; MNRJ 17293).

Hylu ehunewe BRAZIL Goths Rio Verde (MZUSP 33873) Mato Grosso, Caceres
(MNRJ 17194-17199) MaTO GRrOsso DO StL Bela Vista tMNRJ 17301), Estancia Caiman
(MZUSP 64955-64958) Minas Grrals Belo Horizonte (MNRJ 17213} Sio Patto Botu-
cate (MNRJ 17192-17193, 17203 17209, 1] 2425-2420, 2434-2445, MZUSP 3363), Campinas
(MNRJ 20880); Corumbatai (CFBH 2081, 2083 2084), Icem, Cachoeira do Manmbondo
(MNRIJ 17156-17159. 17166, 17296, MZUSP 34648, DZSIRP 01324-01325, 02302-02307),
Indiapord IMNRI 17160-17165), Itapeva (MZUSP 60862 60863). Jaguariuna (ZUEC 81606):
Paulimia (CFBH 237-239. MNRJ 20877-20879). Pmdamonhangaba (MNRI 17200-17202).
Purassununga (MZUSP 2451-2452, 3023, 3028-3029, 3053, 3058, 3064, 3068, 3076, 9114-
9115, 14433- 144236, 14438-14443, 14445-13447, 334635-34469, 54423, MNRJ 1208), Sumaré
(ZUEC 8385).
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Hylu rubicundula. BRAZIL. Bania: Barreiras (MNRJ 0933-0940, 0946, 6145-6154); Jupa-
gua (MNRIJ 0943-0944), Minas Gerals. Alfenas (MNRJ 17126-17134); Andrequicé (MNRJ
17110}, Arinos (MZUSP 64500-64504); Bardo de Cocats (MNRJ 17210-17212); Belo Hori-
zonte (MNRJ 17214-17220, MZUSP 519, 34647); Bunitis (MZUSP 64449-64452, 64455-
64458, 64460-64464), Bunitizeiro (MNRJ 17111-17116), Esmeraldas {ZUEC 4023); Jabotica-
tubas (MZUSP 57712-57713); Janudria (MNRJ 0942); Lagoa Formosa (MNRIJ 17123);
Lagoa Sania (MNRJ 0947, 3081, 6155-6177, 13287, 17117-17121, 17124-17125; MZUSP
34012-34023; ZUEC 4150), Manga (MNRJ 0941), Pimenta (MNRJ 17319-17321); Pirapora
(MNRJ 17101-17109); Uberlandia (MNRJ 17305-17308); Unai (MZUSP 64386, 64389-
64392, 64396; 64398-64402; MNRJ 17135); Vespasiano (MNRJ 17221-17223; MZUSP
12691-12693). Gors. Aragargas (MZUSP 20983), Cavalcante (MZUSP 66543, 66570, 66574,
66576,); Cnistalina (MZUSP 64522); Goidnia (MNRJ 17136-17155; 17300); Iaciara (MZUSP
66527-66528); Monte Alegre de Goias (MZUSP 66403-66407, 66450, 66456), Nova Roma
(MZUSP 66358-66360), Porangatu (MNRJ 17167-17168), Santa Rita do Araguaia (MZUSP
66650-66654); Sao Domingos (MZUSP 66597-66603); escarpa da Serra Dourada (ZUEC
7505). P1avk: Urugui (MNRJ 17224),

Hyla anataliasiast. - BRAZIL. MaTo GROsso: Posto Diauarum (MZUSP 49588-49617),
Posto Leonardo (MZUSP 49339-49393)

Hyla triugemata BRAZIL. Mato GRosso: Sdo Vicente (paratypes, MNRJ 13986, 14205,
WCAB 16220). MaT0 GROSSO DO SUL. Sonora (UFMT 2147-2150)

Hylasp. aff truaeniuta BRAZIL. MaTo Grosso o SuL Campo Grande (MNRIJ 17235-
17239); Costa Rica (DZSJIRP 02836), lguaterm (MZUSP 33807) Minas Grrais: Ribeirdo
Sdo Pedro (MNRI 17248-17251); Sdo Roque de Minas (ZUEC 4349, 7174-7176); Unai
(MNRJ 17247} Sio PauLo' Botucatu (JJ 1625-1629, 3685-3713); Brotas (CFBH 412-416);
Ttatinga (DZSIRP 1841-1843, 1845), ltapeva (MZUSP 60866), Piraji (MNRJ 17225), Piras-
sununga {MNRJ [7242-17246, MZUSP 14450-14471, 30983-30984. 9100-9113), Sao Paulo
{MZUSP 60924)

RESUMEN

Una nueva especie de Hila del grupo de H rubicundula es descrita de Bela Vista, Estado
de Mato Grosso do Sul, Brasil La nueva especie vive en los ambientes de los cerrados de las
regiones central y sudeste de Brasil. poseendo tres formas geograficas principales, que se
diferencian por sus formas y tamaiios diferentes. Cada variacion mtra- y interpopulacional es
caracterizada para determinar com preeision los linutes de la especie. La analis.s fue basada
en la morfologia externa y en la morfometria. La nueva F) fu es caracterizada por presentar
Mayor tamano en su grupo. cuerpo robusto, imtte lateral del dorso abajo del bordo inferzor
del umpano, dorso inmaculado y canthus rostralis redondeado.

Source . MNHN, Paris
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